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WOOD THAT WILL NOT BURN 



A DISCOVERY WHICH PROMISES IMMU- 
NITY TO OUR CITIES AGAINST FATAL 
AND DESTRUCTIVE FIRES. 



By Cleveland Moffett. 



THE great calamities by fire which 
have startled the community during 
the past year have turned men's 
thoughts strongly to this danger 
ever threatening our homes and cities, — a 
danger which will be a perpetual menace 
to life and property so long as inflammable 
wood is used in all building construction 
in our towns and cities. There is no 
resisting flames so long as this wood will 
not resist flames. Nor can anything be 
fire-proof unless this wood be fire-proof. 

Let us take one case, fresh in every 
memory, that dreadful disaster of June, 



1900, at the Hoboken wharves. Here are 
three great liners resting peacefully at their 
docks, aswarm with life, longshoremen 
loading and unloading, crews at their vari- 
ous duties, and visitors. On the wharves 
is another swarm handling the immense 
cargoes. Suddenly comes a spark, a flame, 
a driving wall of fire and, behold, some 
hundreds of unfortunates are left to die in 
awful agony, imprisoned in white-hot hulls, 
or, cowering on wharf-ends between fire 
and water, to burn or drown. And three 
costly steamers are drifting to ruin, blazing 
as they drift, and threatening all the water 
front. And behind them the wharves rage 
red like rows of furnaces, feeding on 
precious merchandise ! 

Millions of dollars gone up in flames, and 
human anguish smothered in smoke, all 
because these wharves were wooden piers 
on wooden piles, built over with wooden 
sheds (inflammable wood), and because the 
three steamers, for all their luxury of 
fittings, were like wooden houses inside 
iron walls, (conveniently pierced with draft 
holes, one might say), quite ideal torture 
traps, for what will burn better than these 
wooden decks (inflammable wood) tar- 
soaked and sun-baked ! 
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Here is another instance, quite recent, 
of the mischief wrought by fire. Listen to 
that laconic newspaper message (April, 
1900) of the great Ottawa fire : 

Dead, seven. 

Homeless, 15,000. 

Destitute, about 8,000. 

Buildings burned, 3,000. 

Hands out of work, 5,000. 

Value of property destroyed $15,000,000. 

And this but one case among many. Take 
the great London fire of 1897. Acres of 
shops and warehouses swept away, engines 
fighting the flames for days and the toil of 
ten thousand lives gone up in smoke. Think 
of Paris and the Charity Bazaar horror with 
untold hundreds caught in that shameful 
furnace and held there to their deaths, some 
of the best names of France. And again in 
Paris only the other day remember how fire 
wiped out that precious house of Moliere 
with art treasures never to be replaced and 
left a beautiful young actress in the ruins. 
Think of the Windsor Hotel in New York, 
a serious quiet place on famed Fifth Avenue! 
with solid comforts for the rich and many 
fire escapes. Burned to the ground in 
broad daylight and half a hundred guests 
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proof, and we shall presently see that it is 
one thing to give a building the name of 
fire-proof and quite a different thing to make 
it really proof against fire. As to fire 
escapes, coils of ropes and other means 
offered for the calming of fears, Fire Com- 
missioner Scannell of New York gives this 
opinion : "Inmy belief all the fire escapes 
that can be put on a building and all the 
life saving appliances that can be put into 
it, will not prevent death in a crowded hotel 
when the hotel is not fire-proof. ' ' 

"This very tall building that I have 
erected/' says some self-satisfied architect, 
"is fire-proof because it is made of steel 
and stone and bricks, therefore it cannot 
burn down/' 

Presently the building does burn down 
and the public marvel. After several similar 
burnings (the Home Life Building, the 
building of the Manhattan Savings Institu- 
tion, etc. , etc. , ) the public marvel no longer 
but lose all confidence in "fire- proof" 
buildings, while comic paragraphers jest on 
the subject : ' < When is a fire-proof building 
not a fire-proof building?" they query, 
and answer: "Nine times out of ten." 
Which is really not a joke but a grim 
understatement, for the testimony of experts 



is that " Ninety-five per cent, of the ' fire- 
proof,' buildings ill New York are liable to 
destruction by fu< 

The reason for this is patent to a casual 
i deration ; although iron and stone and 
brick and terra cotta will not burn, wood 
certainly will burn unless rendered fire- 
proof, and in more than ninety-nine per 
of "fire-proof" buildings in New 
York the wood has been left inflammable 
and it is amazing how small a quantity of 
wood, once it is on fire, will suffice to I 

collapse the iron frames, to bulge the 
stone walls, to destroy the building. This 
wretched phenomenon is becoming so com- 
mon now that people are wearying of it and 
of the constant danger ; there is growing 
iction that a matter of such vast concern 
should no longer be left to 
and Professor Stillman of Ste 
Institute probably voices intelligent opinion 
when Ik I think there should be a 

law to compel the use of non-inflammable 
wood in all large cities." 

• st certainly there should be such a law 

will be so soon as people understand 

that a sure and available process of making 

wood fire-proof has been perfected. T 

will refuse to take chances on being burned 
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one thing to give a building the name of 
fire-proof and quite a different thing to make 
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escapes, coils of ropes and other means 
offered for the calming of fears, Fire Com- 
missioner Scannell of New York gives this 
opinion : "In my belief all the fire escapes 
that can be put on a building and all the 
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Which is really not a joke but a grim 
understatement, for the testimony of experts 
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for fire-proof wood in their construction, 
and already the battleships and cruisers 
Iowa, Brooklyn, Chicago, Wisconsin, Ala- 
bama, Illinois, Kentucky, Kearsarge, Mian- 
tonomoh, Ranger and Charleston have been 
fitted with non-inflammable wood, as well as 
the gunboats Helena, Nashville, Wilming- 
ton, Annapolis, Vicksburg, Newport, Prince- 
ton, Wheeling and Marietta. 

As to the esteem in which this fire-proof 
wood is held by our naval experts the 
following lines from the Army and Navy 
Register of May 21, 1898 give eloquent 
testimony : ' ' The war with Spain has 
already furnished some notable examples of 
the value of fire-proof wood on board ships 
of war. The reports show that in the 
engagement at Cardenas, the ' Winslow ' 
was in all probability spared from total 
destruction by the fact that under the 
severest exposure none of the woodwork 
on her ignited. And the same conditions 
prevailed on board the ' Wilmington. ' ' ' 

And there is no doubt that lack of fire- 
proof wood in the Spanish fleet contributed 
in no small measure to its destruction, as 
was the case with the Chinese fleet fitted 
with inflammable wood, against the Japanese 
fleet fitted with non-inflammable wood. 



to death when there is no longer any need 
of it ; they will insist upon having fire-proof 
wood about them since the other kind 
causes most of the fires. One realizes this 
in looking over the London fire report for 
1898 which states that of the 3,585 London 
fires that year, 174 resulted from fire set to 
curtains from gas brackets, 241 from sparks, 
221 from the upsetting of lamps, 230 from 
candles, 122 from children playing with 
matches, 352 from lighted cigars, matches 
and tapers, etc., carelessly thrown down. 
It is altogether likely that these fires would 
have burned themselves out harmlessly had 
the surrounding doors, floors, panels, win- 
dow sashes and other wood-work been fire- 
proof and therefore incapable of strength- 
ening and spreading the blaze from paper 
and light material. 

Let it be borne in mind that we are not 
groping now in the realm of speculation, 
we are not considering possibilities or 
projects, we are dealing with plain facts ; 
nothing is more certain than that all kinds 
of wood used in city buildings may be 
rendered non-inflammable, and may be ren- 
dered so easily and cheaply. So well is this 
understood by the Washington authorities 
that all contracts now for war vessels call 



buildings shall be constructed of fire-proof 
wood. And in New York there are plain 
signs that people are taking warning from 
recent disasters. Several of the towering 
office buildings on Broadway are really 
fire-proof now in woodwork as well as in 
steel and stone, notably the R. G. Dun 
Building, the Queen Insurance Building 
and the Commercial Cable Building. This 
last named was probably saved from de- 
struction in June, 1899, because its builders 
had been wise enough to protect it with that 
best kind of fire insurance, the kind which 
consists in making fire impossible. One 
Sunday morning in the month mentioned a 
sudden blaze broke out in a basement of 
this building where quantities of paper, 
telegraph blanks, etc. , were stored. Instant- 
ly the basement was in flame. A little later 
the basement was blackened with smoke 
and ashes, but cold and dangerless. The 
paper had burned itself out, the fire-proof 
doors and walls and window frames had 
neither taken fire nor been able to transmit 
fire and the great building with its contents 
as safe. 

As a final indication of opinion's drift I 
may refer to a provision added to the New 
York building code in December, 1899, 
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answers fairly well and is cheaper, is unsatis- 
factory for other reasons, and so through a 
long list of fire-proofing liquids, each one 
shows some drawback. This one absorbs 
moisture and makes the wood rot, that one 
corrodes nails and metals, another becomes 
volatile and loses its virtue, another is 
poisonous to the touch and another injures 
the wood. 

And no sooner had the experimentors dis- 
covered a suitable liquid than a second diffi- 
culty met them, to make this really pene- 
trate the wood, that is, thoroughly impreg- 
nate every fibre of it, for it is a fact that 
certain dense woods may be soaked or even 
boiled in a liquid for months and show but 
slight penetration. Plainly a plank or beam 
is not fire-proof so long as any smallest part 
of it even at the core will yield to fire. Boil- 
ing, therefore, would not do, something 
better must be tried. Many things were 
tried and finally by slow evolution came the 
present plan of forcing the fire- proof liquid 
into the deepest wood pores, and for a time 
it was thought necessary to prepare the 
wood by softening it under live steam and 
sucking out its natural pith and juices. 
This, however, has proved a dangerous 
expedient and the perfected process simply 



requiring that all floors and window jams in 
certain buildings shall henceforth be made 
of fire-proof wood. Within the next decade 
we may expect to see this requirement ex- 
tended to buildings of all sorts and to all 
wood used in such buildings, not excepting 
desks, chairs, tables. And by that time 
we shall probably find fire statistics less 
gruesome reading. 

I^et us come now to this most interesting 
process of rendering wood fire-proof, and 
see what is done to beams and boards of 
pine, ash, oak and other woods that we 
know as inflammable to make them no longer 
food for flame. It is all very simple, the 
only wonder being that this ancient knowl- 
edge of the chemists has been left so long 
without practical application. For cen- 
turies any laboratory experimentor could 
have prepared some liquid that would make 
wood fire-proof if soaked well with it and 
allowed to dry. Tungstate of soda would 
do it, and silicate of soda and alum and sul- 
phate of ammonia and scores of other 
things (a Russian chemist has discovered no 
less than ninety-eight fire-proof solutions; 
the best of them by all odds being phosphate 
of ammonia. But phosphate of ammonia is 
too costly and sulphate of ammonia, which 



when you are ready set the two houses on 
fire." 

The committee build the two houses, say 
ten feet square and thirty feet high. They 
support them on timbers at the corners so 
that they are lifted about four feet above 
the ground like tall boxes on legs. Both 
houses, except for the wood, are exactly 
alike, with windows, doors and a great square 
chimney in the middle of the roof to give a 
roaring draft. Now resinous logs are piled 
against the walls and these are saturated 
with kerosene. The space within walls is 
heaped with branches, light boards, shav- 
ings, or any combustible material, all swim- 
ming in kerosene. The space underneath 
is stuffed with whatever will make the 
hottest fire and at a given moment matches 
are touched to both houses and the test is 
on. 

In every experiment of this kind the 
result has been the same. There have been 
no failures. For fifteen or twenty minutes 
both houses roar with flames ; after that 
only one house roars, the other has gone 
the way of ordinary wood under fire — has 
been consumed. Now pile more logs against 
this fire-proof house, pitch in barrels of 
shavings, pour on more kerosene, gallons 
15 



squeezes fire-proof liquid into the natural 
wood, then dries the wood. In a moment 
we shall follow this process step by step, 
the point just now being that this treated 
and dried wood, when examined under the 
microscope, shows fire-proof crystals spread 
through all its pores, which means that the 
wood cannot burn, that fire can no more 
spread through it than through asbestos. 
The wood is now fire-proof like asbestos. 
It looks like ordinary wood, smells like 
ordinary wood, has all the properties of 
ordinary wood, but it will not burn. 

"Is that strictly true?" some one asks 
in natural incredulity. ' ' Will it not 
burn a little? Would planks and boards 
thus treated stand a severe test by fire ? 
Would they stand an absolutely impartial 
test ? ■ ' 

This question has been asked many times. 
in London, in Boston, in New York, in 
various cities, and has been answered each 
time in the same way: "Select an open 
lot," say the makers of fire-proof wood to a 
committee of citizens. " On this lot build 
two wooden houses exactly alike, except 
that one is made of ordinary wood and the 
other of fire-proof wood. Do everything 
yourselves, see that everything is fair and 
M 



under similar circumstances the best so- 
called fire-proof building would have fallen 
in ruins in half the time. All these things 
are a matter of record for any one to verify, 
and all men may know that fire-proof wood, 
really proof against fire, confronts us to- 
day (and the flames) "asa condition, not 
a theory." 

I had the pleasure, a few weeks ago, of 
visiting the testing and experimenting plant 
of the United States Fire-Proof Wood Com- 
pany at Philadelphia and of being instructed 
in what goes on there by the consulting 
engineer, Joseph L. Ferrell, who is also the 
inventor of the new apparatus and process. 
First I saw three one-inch boards of white 
pine placed in a massive cylinder and 
squeezed so full of liquor that their weight 
increased from 33 pounds to 72 pounds or 
110%, this after forty-five minutes in the 
cylinder, and they would have increased 
200% or even 250% with prolonged pressure. 
It seems impossible that a cubic foot of dry 
wood and a cubic foot of liquid can be made 
to unite into a cubic foot of merely wet 
wood. ' 'Where has all the liquid gone to ?' ' 
one asks. Into the wood, of course, which 
is never really solid but full of countless 
tiny spaces or pores, some kinds being much 
17 



of it, open all the doors for stronger draft, 
see how the windows gape open already 
where the glass has melted. The fire de- 
partment gentlemen of the committee agree 
with the fire insurance gentlemen that there 
is heat enough under that wooden house to 
melt a floor of iron and stone. Yet the 
wooden fiVr stands. 

For half an hour this flimsy-looking board 
structure is wrapped in fire, fierce flames 
within, without and underneath, a column 
of fire shooting high above the chimney; it 
seems each minute as if it must collapse the 
next; it does not collapse; for another half 
hour the fire is forced by every means, but 
the house holds its own, the same for 
another half hour and the same result; for 
ninety minutes these boards of plain wood 
have stood in a furious furnace and not 
been destroyed. At last the committee is 
satisfied, they let the flames die out, they 
look at the walls and floor and roof. Boards 
charred, blackened, somewhat worn away 
in places, but the house is structurally 
intact, the floor is sound underfoot, no part 
of it has burned, no piece of it has been on 
fire at any time. Naval contractors, fire 
underwriters, chiefs of police, architects, 
building experts in every line admit that 
16 



less porous than others and therefore able 
to drink up less liquid. 

M Under how much pressure," I asked, 
11 is your fire-proofing liquid driven into the 
wood ? ' ' 

" That varies with the kind of wood and 
with its thickness. Three hundred and 
fifty pounds to the square inch is sufficient 
for soft woods, one-inch oak requires 600 
lbs. , two-inch mahogany requires 800 lbs. , 
and so on up to 1,200 lbs. I may say that 
this capacity for using high pressures is a 
strong point in our process. Other makers 
subject their wood to live steam and vacuum 
suction before driving in the liquid and that 
renders the fibre pulpy so that it will not 
stand more than So lbs. to the square inch. 
The consequence is it takes them days to 
accomplish what we do in a few hours." 

I ( How do you know when a certain lot 
of wood has been in the cylinders long 
enough to make it fire-proof all through ? ' ' 

II By experience. We find that one hour 
is enough for soft woods one inch thick, 
three hours for hard woods one inch thick. 
Soft woods two inches thick need one and 
one-half hours, four inches thick five hours, 
six inches thick six and one-half hours. 
Hard woods two inches thick need about 



— hard woods, and K>f1 woods of greater 
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to a drum-shaped accumulator, a restless 
iron mass that dances up and down on its 
black column, acting as a buffer against the 
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and again I tried to make it burn, but burn 
it would not. It would glow red while the 
flame was on it and would char black, but 
became cold so soon as the flame was with- 
drawn. 

"This Bunsen flame has a temperature 
of about 1800 Fahrenheit, now let us try 
the blast flame, which will take us up to 
about 3000 Fahrenheit ; you know the or- 
dinary fire-proof building goes to pieces in 
a fire of 1200 Fahrenheit." 

So we tried 3000 Fahrenheit on the fire- 
proof pitch pine and it stayed fire-proof as 
before ; would not burn at all. Then we 
tried 3000 Fahrenheit upon wood of other 
kinds, a dozen kinds, and the result was 
invariably the same, the untreated speci- 
mens were consumed in the old fashioned 
way, the fire-proof specimens resisted the 
fire in an absolutely new fashioned way, 
charred and glowed, to be sure, as asbestos 
does, but were dead the moment the attack- 
ing flame left them. Not even shavings 
would burn, while the dust of this fire- 
proof wood will actually put out fire when 
thrown upon it. Verily the most sceptical 
mind must yield before such a demonstra- 
tion! 

Then, merely for further impressiveness, 
23 



accustomed to see a piece of soft white pine 
burst into flame when put in a hot fire, now 
they tell me it will not burst into flame, 

Mr. Ferrell smiled indulgently: "You 
shall judge for yourself. We have samples 
ready for you, all kinds of wood used in 
building." 

We went into another room where a 
young man stood at a bench spread over 
with specimens of wood, nicely smoothed 
pieces about ten inches long and two inches 
wide and half an inch thick. There was 
oak, maple, ash, walnut, rosewood, mahog- 
any and various sorts of pine, including the 
fat pitch pine that burns like a torch. 

"Let's try that," said I, taking up the 
last named. 

The young man set his Bunsen flame going 
and presently dipped the piece of pitch pine 
into its bluish tongue. Instantly the resin- 
ous wood took fire and blazed like a dazzling 
fire toy as the flames played <>n it. 

" That's what happens to ordinary pitch 
pine when fire touches it. Now watch the 
piece which ha^ been treated. It looks just 
the same, doesn't it?" 

Undoubtedly it did look just the same, but 
it behaved very differently. The Bunaefl 
flame made no impression on it. Again 
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the fire-proof wood as well suited to his 
purpose as any kind. 

Then I asked about the cost of fire-proof 
wood. 

' ' In the matter of cost, ' ' said Mr. Ferrell, 
"we enjoy a substantial advantage over 
all other makers of fire-proof wood. Our 
process costs us less and so we can afford 
to sell our wood for less. Our fire-proofing 
liquid, for all its superiority, is cheaper to 
make by one-half than any other in the 
market. The fact that we can use high 
pressures safely in impregnating the wood 
( thanks to our monopoly of the cylinder 
door and accumulator) enables us to prepare 
the wood in one-fourth of the time taken 
by other processes. Finally, in doing away 
with the steam and vacuum treatment we not 
only prevent injury to the wood fibre, but 
effect a substantial saving in operating 
outlay. Taking all this into account you 
may say that a man planning a house 
or an office building must add 10 per cent, 
to his estimate for wood, if he wishes it 
fire-proof, that usually means an addition 
of about one per cent, to the cost of the 
entire structure." 

Here we talked fire insurance a little. It 
occurred to me that this use of fire-proof 



we tried pieces of fire-proof cloth in the blast 
flame, flannel, lace curtains, mosquito net- 
ting and various light fabrics. Positively 
there was no burning them, and there is 
no burning anything saturated with this 
admirable fire-proof liquid. But these are 
side issues for others, this Company has its 
hands full supplying the demand for fire- 
proof wood. Let paper and lace curtains 
burn if they must ; be sure that no city can 
burn, nor block of houses in a city, nor 
single house in a block, so long as the 
wood that composes these is able to resist 
fire. 

Being satisfied now of the essential fact 
that the Ferrell process renders wood abso- 
lutely fire-proof, I inquired about the effect 
on the wood of this treatment, and I found 
that only slight changes result. The wood 
increases from 5 to 9 per cent, in specific 
gravity, and exhaustive tests show in it 
practically no difference from untreated 
woods in elasticity, compressibility and 
breaking strain. It takes paint and varnish 
better than ordinary wood ; takes nails 
and glue quite as well, and is practically 
unchanged under carpenters' tools. A 
French sculpturer in wood, accustomed to 
work with delicate razor-edged tools, found 
24 



Various other things I learned in the 
course of my investigation, but these are 
the chief things, and I came away with the 
sincerest conviction that if in the future 
fire brings death and disaster upon us and 
upon our cities, it will be by our own plain 
fault. The safeguard has been found for 
us, is offered to us, and we have only to 
take it, pay a small price for it and be 
thankful. 
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wood ought to bring favorable rates from 
fire insurance companies. Mr. Ferrell 
agreed with me. 

" They must lower their rates," said he, 
* ' as soon as they realize that we are lower- 
ing their risk, I might say wiping out their 
risk. Yes, I should say lower fire insurance 
rates will follow quickly on the general use 
of fire-proof wood." 

"As the demand increases," I asked, 
' ' where will all the fire-proof wood be 
turned out." 

"Not here ; we shall act only as the 
parent company, bestowing rights to 
manufacture fire-proof wood upon other 
companies, which will set up large plants 
in various parts of the country, similar to 
that now being erected by the Xew York 
Fire-Proof Wood Company, which will 
operate over certain territory in New York, 
Connecticut and Xew Jersey, and will have 
three acres of yards on the East River in 
New York City. This plant, which is the 
first to be operated under our system, 
will contain a row of impregnating cylinders 
1 1 6 feet in length, able to take 8,000 feet of 
lumber at a charge. Its total capacity will 
be 50,000 feet of fire- proof lumber a day, or 
15,000,000 feet a year." 
26 
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THK SITE of the Company's works 
at Ravenswood, Long Island City, 
Borough of Queens, consists of an 
area of nearly three acres on the Kast 
River, and includes a dock 200 feet in length, 
as well as ample stacking accommodations. 
The works comprise a cylinder house, 
kiln e, and boiler house and 

chemical store room. 

under House. — This is 135 feet long 
and 40 feet wide, and contains the treating 
cylinders or receivers, which are 1 16 feet in 
length and 50 inches in diameter, and are 
capable of holding a charge at one time of 
about ten thousand feet of timber board 
-ure. 
KlLN-DRYl] SB. — Since the wood 

by treatment is saturated to the heart, 
special drying facilities are required. The 
Company's kiln-drying building is of the 
latest design, and is 135 feet long by 105 
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veyed to all parts of the works or grounds. 
In connection with the cylinder building and 
are two traverse tables, which 
ll on rollers in a traversing pit, and 
which afford a convenient method for 
conducting the cars loaded with wood from 
the timber yard to the cylinder house, from 
the cylinder house to the drying room, and 
lastly from the drying room to the store 
house. By means of these rails and traverse 
tables, cars are moved easily and safely, 
enabling timber to be taken either from the 
river or from the street, and discharged 
r into barges or into wagons, or if 
necessary into specially constructed store 
houses to await dispatch. 
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feet wide, fitted with the most modern 
drying machinery specially adapted for the 
work required. It has a capacity of over 
300,000 feet of timber, which can be 
thoroughly and equably dried in from three 
to fifteen days, according to the thickness. 

Chemical Store Room. — Here are 
stored the chemicals required to manufacture 
the fire-proofing solution. The building is 
100 feet long by 50 feet wide, and will hold 
several hundred tons of the chemicals 
required, which are specially manufactured 
for the Company's use. This building also 
contains the two boilers, which are of the 
latest Coatesville pattern, of fifty horse 
power each. These boilers supply the 
necessary heat to the cylinders, and the 
steam required to work the pumps, drying 
fans, and other machinery. The mixing 
tank for mixing the fire-proofing solution 
is also in this building. After being 
prepared in this mixing tank, the fire- 
proofing solution is run into the large feed 
tanks, each having a capacity of 20,000 
gallons. 

Arrangement of Grounds. — The 

grounds adjoining the buildings are laid out 

with lines of rails on which the cars or 

trolleys carrying the wood are easily con- 
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DESCRIPTION OF THE PROCESS. 



THE TIMBER to be treated is 
stacked on low wheel trolleys 
running on tracks from the stack- 
ing yard into the treating cylinders 
or receivers. All varieties of wood in sizes 
up to 12 by 1 8 inches, and 16 feet long, 
have their pores filled under heavy pressure 
with liquid which makes the wood non- 
inflammable without impairing its strength 
or changing any of its physical properties, 
except to slightly increase its specific 
gravity. The essential apparatus consists 
of two steam boilers, the pressure and circu- 
lation pumps, a pressure accumulator, a 
charging tank, and the receivers. Besides 
these there are wood-drying kilns and 
chemical laboratories. The complete pro- 
cess, except artificial drying, requires only 
about an hour for timber one inch thick, 
and proportionately longer for greater 
thicknesses. It consists of placing the wood 
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is prepared in a 3,000 gallon steel mixing 
tank, and drawn thence into the large 
reservoir tanks, from which it runs by 
gravity to the receivers. The discharge 
pipe of 6x6x1 inch Worthington high 
pressure pump is connected to the accumu- 
lator cylinder, and the latter communicates 
with the receiver by a valved pipe of one 
inch internal diameter. The accumulator 
cylinder is six inches in diameter inside and 
feet long, and its piston is loaded with 
sectional cast-iron disks of about 22,000 
pounds total weight. 

In the complete operation for the treat- 
ment of one lot of timber, the receiver gate 
is first opened by moving the small lever 
which commands the four- way valve on the 
pressure pipe to the cylinder just above the 
gate housing. The loaded trucks are then 
into the receiver, more or less trucks 
being employed according to the quantity 
of lumber to be treated, and the door of the 
receiver is closed. A valve is opened and 
the receiver filled by gravity with the fire- 
proofing liquid. The valve in the supply- 
pipe is closed, and that in the pressure pipe 
partly opened, and the pressure is gradually 
raised to several hundred pounds with a 
rapidity regulated at will by throttling. 
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in the receiver, closing the gate, admitting 
the liquid, applying and maintaining the 
pressure for the required period, with- 
drawing the liquid and removing the wood. 
The receivers are cast-iron cylinders 50 
inches inside diameter, and 116 feet long, 
with walls 3 inches thick. The receivers 
are closed at both ends by the gate housings, 
large cast-iron chambers like a valve body 
with domed covers bolted on top. In these 
chambers the gate eight inches thick, moves 
freely, with clearance, between vertical 
guides. Its stem passes through a stuffing 
box in the top of the cap and is connected 
above it to the piston of a small vertical 
hydraulic cylinder, by which the gate is fully 
opened or closed in five seconds. When closed 
the outside of the gate engages an annular 
vertical seat of phosphor bronze, and is forced 
up against it by the interior pressure which, 
increasing, closes it tighter and tighter 
and, decreasing, relieves it from all friction 
and allows it to be opened by merely raising 
it. The concave bottoms of the receivers 
are covered with iron gratings on which are 
laid the tracks for the trolleys which carry 
the charges of timber. Under these gratings 
there is a coil of one inch steam pipes for 
heating the liquid. The fire-proofing liquid 
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The wood is now ready for delivery, and 
owing to the fact that the interstices of the 
wood are filled with antiseptic material, no 
rot can take place ; besides as the wood has 
been equably dried, the possibility of after- 
warping and after-shrinkage is avoided. 

One great advantage of this process is 
that it is immaterial for how long or short 
a time the wood has been felled or sawn, as 
within ten days it is rendered non-inflam- 
mable, seasoned and dried. 

It has been found by experience that an 
average absorption of 80 per cent, is ample 
to effect absolute incombustibility. The 
normal weight of seasoned white pine is 
pounds per foot, board measure, and when 
it has absorbed 80 per cent of its weight of 
fire- proofing liquid, and has been thoroughly 
kiln -dried, it weighs 2^ pounds per foot, 
and shows no difference in color, or under 
cutting tools. Wood of all kinds and of all 
commercial sections, is treated to the heart 
and saturated to any required degree up to 
200 per cent., with any one of the several 
liquids which have been especially developed 
for this process. The average number of 
minutes required to secure a saturation of 
130 per cent, for any medium or soft wood 
is the same for all pieces of the same thick - 
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While the pressure is being applied the 
liquid is also being heated by the steam 
coils, the effect of the higher temperature, 
and the increased pressure resultant from it, 
being important factors in the process. As 
the liquid penetrates the wood its volume is 
replaced, and the pressure maintained, by 
the automatic action of the accumulator, 
the pump of which is in constant slow 
operation, except when at the upper limit 
of its stroke ; then it engages a lever which 
shuts of! the steam until it has descended a 
short distance. After the wood has been 
sufficiently treated the pressure valve is 
closed, the emptying valve opened, the 
unabsorbed liquid pumped back from the 
receiver to the tank, ready for use again ; 
and the receiver gate is again opened as at 
first described. 

The wood, now thoroughly saturated, 
and, consequently, nearly double its original 
weight, is then run into the drying kiln, 
which is a large room fitted with heating 
apparatus. In from three to ten days a 
load of wood of average thickness should 
be dried, that is, the aqueous portion of the 
solution has been drawn off, leaving the 
fire-proofing ingredients closely incorporated 
with the cellulose in the pores of the wood. 
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WHAT IS CLAIMED FOR THE 
PROCESS. 



A CLEAR and comprehensive idea 
may be formed of our process of 
fire-proofing woods, and the result 
obtained therefrom, by a perusal of 
the following answers to questions which 
have been asked by many inquirers : 

i. What does the Company claim for its 
process ? 

Answer : It claims that wood treated by 
its process is rendered flame and fire resist- 
ing to a degree never before known in the 
history of wood. Lighted gas jets, electric 
wires, live coals, and similar sources of fire 
that usually set woodwork in flames, have 
no effect on fire-proof wood beyond carbon- 
izing the same at the point where the fire 
touches. 

2. How does the process bring about this 
result ? 

Answer : The process consists in im- 
pregnating wood throughout its pores and 
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ness ; it is 40 minutes for one inch, 50 for 
two, 80 for four, 95 for six, 135 for eight, 
174 for ten, and longer in proportion for 
greater thicknesses. The impregnation 
averages 50 per cent, higher than is neces- 
sary to make the wood fire-proof, and the 
figures show the rapidity with which a high 
degree of saturation is accomplished by this 
process. Oak and yellow pine are more 
resistant, but can be thoroughly saturated 
to the same degree as the soft woods in 
slightly longer time. 
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Answer : The chemical liquor is non- 
( orrosive, non-hydroscopic and non-volatile. 
The liquor has been in our cylinders and 
g through and over brass, iron 
and nths and no sign of the 

visible. The hardest test 
would s< the alternation bet.' 

Iry, cold and heat, where contacts 
of the liquor are formed with all these 

,1s, and so the evidence is conclu 
after nearly one year of actual use. 

Has the Company made a sufficient 
lltimbex to prove that the results 

tied are reliable? 
Answer : Yes ; the testing and experi- 
menting plant at Philadelphia has been in 
daily practical service and used for scientific 
and public t< August, 1899. The 

I have not been simply laboratory 
but have been made with 
a pi. size that proves that the 

ods of any dimensions 

commercial purposes. The 

en done with a demonstrating 

plant, having a round impregnating cylin- 

and of an inside diameter 

of eighteen and one-half inch 

What has been the result of the 
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and our investigations show that they can 
be heart-treated only by our process. 

8. Can you treat any thickness of these 
woods ? 

Answer : We can and do treat all sections 
of these woods thoroughly. Of course, the 
heart- treatment of large sections requires 
longer time and is charged for at higher 
prices than the treatment of the softer woods 
in general use. It is purely a question of 
time, however, to overcome the excessive 
density of the hardest woods. 

9. Does your treatment interfere with 
wood taking paint, varnish or polish ? 

Answer : Wood treated by our process 
takes paint, varnish and polish better than 
untreated wood. 

10. Does your treatment make the wood 
harder to work with tools ? 

Answer : The treated woods are not 
any harder to work with tools. 

1 1 . Does your process season wood ? 
Answer : Our experiments show that 

the treatment perfectly seasons wood, and 
that it will not check, shrink or warp. 

12. Have the chemicals which you use 
in treating wood by your process any cor- 
rosive action on metals ? 
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REPORTS OF 
CHEMISTS AND SCIENTISTS. 



REPORT BY PROF. SMITH, 

Director of the John Harris Laboratory of 
Chemistry, University of Pennsylvania. 



Philadelphia, Pa., March 4, 1899. 

J. C. Sims, Esq.: 

My Dear Mr. Sims :— Various samples of 
wood, after treatment by the Ferrell process, 
were exposed to heat in the air and in crucibles 
of platinum. They, in no instance, held flame 
after the removal of the lamps, nor did they 
impart flame to adjacent objects. Splinters, 
blocks and large pieces of wood were tested. 
Samples of untreated wood were subjected to 
the same tests and from their behavior it was 
evident that "fire-proof " could be unquestion- 
ably claimed for the ' 4 treated ' ' wood. No 
destruction of the fibre, as the result of treat- 
ment, was noticeable. 

Yours truly, 
[Signed] EDWARD F. SMITH, 

Prof, of Chemistry. 
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investigation of the plant and process by 
scientists, engineers and mechanics ? 

Answer : Reports of a few independent 
tests are appended hereto, and these investi- 
gations, as well as many others made from 
time to time, show that the following prop- 
erties and results have been demonstrated : 

That the process insures heart saturation 
within a remarkably short time, at a com- 
paratively small cost to all kinds and sizes 
of lumber for commercial purposes. 

That the f ire-proof in gf liquor is effective 
and permanent in its action, and that it is 
non-corrosive, non-hydroscopic, and non- 
volatile. 

That the treatment does not weaken or 
in any wise affect the fibrous tissues or 
cells, or otherwise injure lumber, nor change 
its color or other natural properties, but on 
the contrary the treatment does improve 
and tend to preserve it. 

That the lumber thus treated is as easy 
to work with tools, and will more readily 
take and hold varnishes, paints and oils 
than untreated lumber. 

That the lumber treated by this process 
will not hold flame or spread combustion, but 
is completely and permanently fire-proofed. 
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REPORT BY PROF. L. BOISSE, 
Officer of the French. Academy. 

(Translation.) 



New York, April 30th, 1900. 
Mr. Walter Geer, President, 

New York Fire-Proof Wood Co., 

38 Park Row, New York City. 
Sir: 

I have the pleasure of submitting to you 
the result of the different experiments made 
by me at your request upon fire-proof wood 
treated by your process. 

INCOMBUSTIBILITY. 

First. — Having submitted a piece of treated 
wood (white pine), 10 inches long by 4 inches 
wide by 1 inch thick, to the flame of a Bunsen 
burner, exposing the flat part to the flame, 
carbonization was produced without giving 
out the slightest flame. At the end of one 
hour of exposure the carbonization of the wood 
had only extended one-half inch beyond the 
surface covered directly by the flame — this 
being due in part to the currents of air which 
prevented the absolute stability of the flame. 
Having sawed the piece of wood through the 
center of the part which was carbonized I 
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ond. A small piece of treated wood of 
the same thickness was exposed to a steam 
bath for a period of five hours. 

Third. — A small piece of treated wood was 
soaked in running water during a period of 
■ 

ivings taken from the different pieces 
abov< ' to, wli' tly dry, were 

submitted to the name of a Bunsen burner and 
in every case gave exactly the same results 
with respect to non-inflammability as the 
samples previously referred to. 

Fourth, — I have examined very carefully 
two small samples of resinous pine Bubn 
by you, which had been exposed to the weather 
upon the roof of the Broad S1 ition, 

Philadelphia, for a period of two years and 
seven months. The piece of treated wood, 
when tested, proved absolutely fire-proof and 
non-inflammable, whereas the piece which had 
not been treated took fire and burned brightly 
on simple contact with a lighted match. 

Fifth. — I have analyzed the water in which 
I had boiled «»f treated white pine, 

and then left the shavings immersed during a 
pel Lod< A fifti *n days, without finding any trace 
of foreign matters. 

I conclude, therefore, that the chemicals 
employed in the treatment of the wood must 
be mm hydroscopic and non-volatile, assuring 
permanence of the treatment and consequently 
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Fourth. — The same experiment made with 
the sawdust of treated wood also failed to 
produce any flame ; having spread the same 
kind of sawdust upon a fire made of small 
pieces of resinous untreated white pine the fire 
was extinguished. 

Fifth. — Having broken in two a small piece 
of treated wood I made the same experiments 
with the central part of the wood with the 
same results. 

Sixth. — Having built upon a plank of treated 
white pine a pile of untreated wood, saturated 
with mineral oil, the pile of wood was con- 
sumed without communicating the flame to 
the treated plank — only leaving a slight car- 
bonization of one-sixteenth of an inch in depth. 

These experiments, as well as several others 
of the same nature, permit me to conclude that 
wood treated by your process is absolutely 
fire-proof and incapable of communicating 
flame by giving out inflammable gas. 

PERMANENCE OF THE PROCESS. 

The following experiments were also made 
with wood treated by your process : 

First. — A small piece of treated wood one- 
fourth inch thick was washed and scrubbed 
both with ordinary soap and with sapolio at 
several different times and during a period 
extending in all over two and one-half hours. 
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making it impossible that any corrosive action 
should be caused upon metals. 

APPEARANCE OF TREATED WOOD. 

At my request, samples of the following 
woods, furnished by Messrs. G. W. Koch & 
Sons, manufacturers of parquet floors, New 
York City, were treated by you, namely, white 
pine, white maple, mahogany, black walnut and 
white oak. After treatment I submitted the 
pieces of wood to Messrs. Koch & Sons for 
examination, and am authorized to transmit 
to you their opinion. The3 T state that these 
different kinds of wood thus submitted to 
them after treatment, show no alterations in 
color. These samples were also worked, — 
that is to say, sawed, planed, and afterwards 
finished both with shellac and with wax, 
without the workmen to whom they were 
given being able to perceive the slightest 
difference in any respect between them and 
the ordinary untreated wood. The pieces of 
treated wood also took paint as well as the 
untreated wood, the cells of the wood, not 
having been obstructed by the chemicals, 
absorbed the oil and paint, thus assuring the 
perfect durability of the paints and stains 
employed in finishing the wood. 

EFFECT UPON TOOLS. 

I have also tested samples of treated wood, 
such as white oak and black walnut, with the 
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richer ; that the grain is filled up quicker, and 
holds varnish much firmer than in the case of 
the unprepared woods. 

HOLDS GLUE WELL. 

I split some of the samples of prepared wood 
and glued them together and found that it 
held as well as the unprepared wood. 

THE WOOD WILL SPLIT IN A NATURAL MANNER 
AND ABSOLUTELY CLEAN. 

I found from my experiments that the wood 
will split in a natural manner and absolutely 
clean and will not gore. It can be planed or 
sawed in any manner and form the same as 
natural wood and as easily as any of the 
unprepared woods. 

NOT INFLUENCED BY BEING UNDER WATER. 

I made some tests to find out what influence 
water might have on the prepared samples 
when thoroughly soaked, as in the case of 
long rains, or where, as in the case of a fire, 
water might be thrown upon the wood after it 
had become charred. I took a small piece 2" 
long by 1" thick from a larger piece of one of 
your samples of very soft white pine, put it 
under water and soaked it for 48 hours. When 
dry, I tested it by holding it in a strong flame 
but it would not burn. Not satisfied with this, 
I split it and cut out from the center a small 
piece of the size of an ordinary match. This I 
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soaking one end in machine oil, then held it 
in the flames, but it would not burn although 
the oil began to boil on the wood. 

In conclusion, I think your process of pre- 
paring woods to make same fire-proof is one of 
the greatest inventions and discoveries of the 
present age, and I only hope that in the near 
future I will see sufficient wood prepared in 
quantity to supply all new buildings erected 
thereafter with such prepared fire-proof timber 
as your samples. What a great blessing it 
would be to live in a house and under a roof 
that one knew to be thoroughly fire-proof. 

Yours very truly, 

[Signed] Charles F. Albert. 
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the house built of fire-proof wood the effect 
remarkable, the flames from the fuel had 
died out, leaving no traces whatever, except a 
thin, charred and blackened surface, where 
they had come in direct contact with it. More 
wood soaked with oil was then piled inside the 
house, the heat being so intense as to crack 
and melt Che glass, but with a similar result : 
it was impossible to set it on fire. 

In addition to this test two other houses, 5 

square and 6 feet high, had been built, 

one of fire-proof wood and another of ordinary 

1, with live electric wires coiled around 

and through from floors to roof ; the current 

was turned on, but no effect was noticeable on 

the fire-proof wood, save the blackening of it 

by tlu- -lowing wires at the points of contact, 

while the ordinary wood was in flames in six 

•ids, the tests terminating by the melting 

of the wires. Tests were also made with the 

en blast burner, and a flame of 3000 

degrees Fahrenheit projected against the 

treated wood, a flame powerful enough to melt 

iron or copper, but the wood merely charred 

and glowed where the flame was directly 

applied, the part surrounding it remaining 

cool and unaffected by the intense heat. 

The right to use the patent in New York 
and adjacent territory has recently been pur- 
chased by the New York Fire-Proof Wood 
Company. 
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WOOD THAT WOULDN'T BURN. 



Interesting Tests of a New Process of 
Fire-Proofing Lumber. 



(Philadelphia Press, June 20th, 1900.) 

An interesting test of the merits of fire- 
proofed wood, as prepared by the United States 
Fire-Proof Wood Company, of this city, under 
the Ferrell process, was made yesterday after- 
noon in the presence of a large number of 
capitalists, insurance men and lumber repre- 
sentatives at the plant of the New York 
Shipbuilding Compan}' in Camden. Two 
frame buildings, 8x12 feet, the one construc- 
ted of fire-proofed lumber and erected by the 
United States Fire-Proof Wood Company, and 
the other of similar design and construction 
of non-fire-proof yellow pine, were fired simul- 
taneously and under exactly similar conditions 
so far as the intensity of the fire was concerned. 

In just 14 minutes after the match was 
applied the second building toppled over, its 
sides and floor having been almost entirely 
consumed by the fierce flames, while the 
building constructed of the fire-proofed lumber, 
although blackened and charred in spots where 
the heat had been most intense, stood intact, 
with the exception of one of the shutters, 
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which dropped off from the melting of the 
metal hinges. 

When the fire which had been started under 
this building, had been extinguished, the<i 
and windows were opened and the interior of 
the building was found almost as cool as a 
refrigerator, with not a particle of evidence of 
the fire that had raged about its exterior for 
fully half an hour. 



FIRE-PROOF WOOD. 



Interest; d Successful Tests Made 

at the Plant of the New York 

Ship Building Company, in 

South Camden. 



(Philadelphia Ledger, June 20th, 1900.) 

A large party of representative business men, 
including officials of the Pennsylvania and 
Reading Railroads systems and steamship 
companies, architects, representatives of 
chemical plants, contractors and builders and, 
in fact, representative men from nearly every 
walk in life from Philadelphia, New York, 
Boston, Wilmington and elsewhere, gathered 
at the yards of the New York Ship Building 
plant, in South Camden, yesterday afternoon, 
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to witness a practical test of the merits of wood 
fire-proofed by the Ferrell process. 

The tests were made under the direction of 
the officials of the Ship Building Company, 
and proved highly successful. Two small 
buildings, eight feet square and thirteen feet 
high, had been erected in the southern end of 
the yard for the purposes of the tests. One of 
these buildings was constructed of Carolina 
pine, without being fire-proofed, while the 
other was built of white pine, poplar, cherry, 
ash and chestnut, with cyprus shingled roof, 
the wood in the latter building having been 
subjected to the fire-proofing process. The 
buildings were supported on posts two feet 
above the ground, the lower portion being 
built of ash, with plenty of ventilation. 
Under each house and against it were piled 
shavings, oily waste and a large quantity of 
wood thoroughly saturated with oil. 

At a given signal matches were applied to 
the inflammable material, and in a few minutes 
the flames were leaping high above both build- 
ings, the intense heat driving the crowd back 
quite a distance. 

In six minutes from the time the match was 
applied the building not fire-proofed was a 
roaring mass of flames, and in sixteen minutes 
the structure was totally destroyed. 

On the fire-proof structure, notwithstanding 
the oil soaked wood both under and around 
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FIRE WAS POWERLESS. 



Interesting Test Made of the Ferrell 
Process of Fire-Proofing Wood. 



(Railway World, June 23d, 1900.) 

By invitation of the New York Ship Building 
Company a large and distinguished party of 
representative business men from New York, 
Philadelphia, Boston and other large cities 
gathered at their yards at Camden, N, J., on 
the 19th inst. to witness an extremely inter- 
esting and practical test of the merits of wood 
fire-proofed by the Ferrell process, owned by 
the United States Fire-Proof Wood Company, 
which is controlled by Philadelphians, 

For the purpose of the test two small build- 
ings, 8 feet square and 12 feet high, had been 
erected, each built identically the same, except 
that one was built of ordinary wood and the 
other of fire-proof wood. The outside was 
built of white pine, the inside poplar, with 
cherry- and ash casings; the floors of Georgia 
pine and the roof of cypress shingles. The 
houses were supported at the corners, and 
raised two feet above the ground, with a 
large chimney in the centre of the roof and 
rising four feet above it ; the lower portion 
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below the floor being built of ash and open 
lattice work, leaving it perfectly free to the 
passage of air. Under each house and against 
the sides were piled shavings, cotton waste 
and wood saturated with oil, and at a given 
signal both houses were fired. In a few 
minutes, the house built of ordinary wood was 
on fire, the flames spread rapidly, and in 
sixteen minutes it fell to the ground in ruins. 
On the house built of fire-proof wood the effect 
was remarkable. The flames from the fuel had 
died out, leaving no traces whatever, except a 
thin, charred and blackened surface where 
they had come in direct contact with it, just 
as would have been done to asbestos under 
the same conditions; but the house remained 
structurally intact and uninjured. More wood 
soaked with oil was then piled inside the 
house, the heat being so intense as to crack and 
melt the glass; this was done again and again, 
but with a similar result; it was impossible to 
set it on fire. 

In addition to this test two other houses, 
5 feet square and 8 feet high, had been built, 
one of fire-proof wood and another of ordinary 
wood, with live electric wires coiled around and 
through from floors to roof. The current was 
turned on, but no effect was noticeable on the 
fire-proof wood, save the blacking of it by the 
glowing wires at the points of contact, while 
the ordinary wood was in flames in ten seconds, 
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AFTKR THE TEST. 



the tests terminating by the melting of the 
wires. 

Tests were also made with the Bunsen blast 
burner and a flame of 3000 degrees Fahrenheit 
projected against the treated wood,— a flame 
powerful enough to melt iron or copper,— but 
the wood merely charred and glowed where the 
flame was directly applied, the part surrounding 
it remaining cool and unaffected by the intense 
heat. An exhibition was also given showing 
samples of the treated wood of all kinds, oiled 
and varnished, which showed that the treated 
wood could more readily take and hold the oil 
and varnish than the untreated. Pictures of 
the demonstrating and testing plant, which is 
located at 2218-20 Race Street, Philadelphia, 
where the process can be seen in actual 
operation, were also shown and the process 
explained. The demonstration was not merely 
to show that wood could be made fire-proof 
for that has been done before, but to show that 
the Ferrell process is the only one yet invented 
which can, in a short time, heart treat 
thoroughly all kinds and sizes of wood 
whether green or dry, in its natural state, just 
as it comes from the lumber yard, and without 
any previous boiling or drawing out of the 
natural juices, and that at a cost so very little 
higher than the untreated wood that it can be 
' ommercially for all purposes, and not be 
confined to the higher grades of woodwork as 
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